The baroreflex is one of the most important neural mechanisms involved in blood pressure regulation. Baroreceptors in the carotids, cardiac chambers and the aortic arch are activated by changes in blood pressure. The information from baroreceptors relays in the nucleus tractus solitarius and the ventrolateral medulla and is further processed in regions including the insula, medial prefrontal cortex, cingulate cortex, amygdala, hypothalamus and cerebellum.
failure may be caused by impairment of baroreceptors, afferent baroreceptive nerves or central processing. Autonomic disorders, carotid endarterectomy, bilateral atherosclerosis of carotid arteries, brainstem stroke and acute hemispheric stroke are all recognised causes of baroreflex impairment. [2] [3] [4] [5] [6] Of clinical importance, impaired cardiac baroreceptor reflex sensitivity (BRS) has been shown to independently predict mortality after myocardial infarction and was associated with poor prognosis of chronic heart failure or multiple organ dysfunction syndrome. [7] [8] [9] Similarly, baroreflex impairment has been independently related to less favourable long-term outcome after acute ischaemic stroke 10 or after intracerebral haemorrhage. 11 In a recent study of patients suffering spontaneous intracerebral haemorrhage, we demonstrated a significant and independent association between impaired BRS, beat-to-beat blood pressure variability, clinical blood pressure variability and short-term outcome. Traditionally, baroreflex impairment has been linked with clinical manifestations as hypertensive crisis, rapid blood pressure fluctuations or volatile hypertension. These conditions are known to occur also in the acute phase of haemorrhagic or ischaemic stroke and appear to negatively influence te outcome. 12, 13 Dawson et al. reported that poor outcome at 30 days after ischaemic stroke was dependent on blood pressure variability obtained within the first 72 hours of ictus. 14 Stead et al. showed that wide fluctuations of blood pressure in the first three hours of acute ischaemic stroke appeared to be associated with increased risk of death at 90 days in a cohort of 71 patients. 13 As autoregulation seems to be impaired in both acute ischaemic and haemorrhagic stroke, fluctuations in blood pressure may significantly alter cerebral perfusion, leading to secondary brain injury. [15] [16] [17] Moreover, associations between hypertensive crisis at admission and haemorrhage enlargement or oedema formation have been described. 18, 19 As baroreflex seems to be blunted by both carotid atherosclerosis and lesions affecting central processing, controversy exists in terms of the aetiology of stroke-related baroreflex changes. 20 However, in our previous study, baroreflex impairment in acute stroke could be seen shown to be associated with pro-inflammatory cytokine production, hyperglycaemia and increased blood-brain barrier permeability. [23] [24] [25] In turn, these mechanisms have been proposed to be involved in brain oedema formation and secondary brain injury. [26] [27] [28] Arterial baroreflex function has been shown to be an important determinant of acute cerebral ischaemia in rats with middle cerebral artery occlusion.
Baroreflex dysfunction significantly increased the levels of the proinflammatory factors interleukin (IL)-1 and IL-6 and the infarct volume. 29 Therefore, the question of therapeutic modulation of autonomic baroreflex dysfunction with the aim of influencing outcome of stroke seems to become relevant. Baroreflex can be positively influenced by pharmacological treatment, especially with beta-blockers. 30, 31 Interestingly, a recent study by Loawattana et al. including 111
ischaemic stroke patients showed that beta-blocker use was independently associated with less severe stroke on presentation and that sympatholytic effects may have cerebroprotective properties. 32 In an animal model, beta-blockers given before experimental ischaemia reduced infarct volume by 40%. 33 Analogously, beta-blockers reduced histologic brain oedema in a model of traumatic brain injury. 34 Positive effects of beta-blockade on outcome have also been reported in traumatic brain injury patients. 35, 36 In the study by Liu et al., ketanserin in doses of 3mg/kg per day decreased blood pressure and enhanced BRS, whereas 0.3mg/kg per day only enhanced the BRS. Fatal stroke incidences were markedly reduced by treatment with both doses (p<0.0001 versus control group). 37 Clonidine, moxonidine, folic acid and mecobalamin may improve baroreflex sensitivity as well. Central mechanism of action is supposed in the effects of clonidine and moxonidine, versus peripheral mechanism in mecobalamin. 38 Nevertheless, it definitely seems that baroreflex should become a novel research and potentially also therapeutic target in acute stroke. n 
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